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Dynamic Cross-Web Printhead Alignment Calibration for
StableImage Quality Along the Media Advance Axis.
Abstract

Mechanical tolerances, manufacturing problems or the wearing of
mechanical parts may all incur in stability issues during printing. Such
instability might be translated in image quality defects such as dark
and white lines due to media movements in the cross-axis. In this
article, we propose a calibration procedure that allows automatically
checking and correcting the cross-axis performance along the whole
printing.
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Introduction

Due to the very own printer’s usage, tolerances in hardware parts or machine assembly issues,
sometimes printers may experience media advance problems. Typically, these issues manifest
themselves as dark and white lines in the printed plots and the root cause is wrongly categorized
as a calibration error. However, in this case, the defect is not induced by a defective printhead
alignment calibration issue, but due to the hardware-related problems. In figure 1 we show a
plot featuring this defect. Notice how the die-to-die overlap shows the defect but it is not
constant along all the down-web axis.

Figure 1: White lines due to cross-axis movements
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Currently, there is no procedure available to overcome this problem. Usual printhead
alignment could be performed to try solving it. However, since this calibration evaluates just
a single area of the media advance axis, it is not enough to make a correction along the whole
axis. Therefore, a residual error will still be present in some of the axis points.
In the following section we present an automatic procedure based on a diagnostic plot plus
several line sensor scans that, after post-processing the data, allows determining whether the
printer is under specs or not in terms of media advance stability. Moreover, the detected defects
are corrected by means of a different cross-web alignment along the media advance axis.

2

Description

In this section it is described the dynamic cross-web printhead alignment calibration step by
step. The only requirement is that, before running this procedure, the automatic printhead
alignment must have been done.
First, it is printed a target plot consisting of three groups of cross-web interferential patterns.
The first group representing the status of the alignment on the leading edge, the second group
representing the same for the center of the page and the third one does so for the trailing edge.
The objective of the process is to check that the alignment status is consistent along the page.
In figure 2 we show how such plot looks like.

Figure 2: Cross-web alignment calibration diagnostic plot
Note that the interferential that is printed is the same one that is done during the alignment calibration. However, since this plot is being printed using the alignment compensation
computed before, this time we are capturing just the residual error that remains in each area
of the page.
Once the plot has been printed, all three interferential patterns are automatically scanned
by means of the line sensor already integrated in the printer. In figure 3 it is presented the
scanned signal for one block of one of the interferential groups.
Later, the signals from each one of these three groups are individually post-processed in such
way that we end up with three different results, one per group. A representation of the results of
all three groups is depicted in figure 4. Those values represent the residual error of
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Figure 3: Example of a scanned signal for one of the interferential blocks

Figure 4: Example of residual alignment status in each group
the cross-web alignment that exists in the different die-to-die that have been involved during
printing. Hence, the closest to zero that the values are, the better the alignment is.
For each of the different areas, based on the residual error results, a cross-web alignment
values file is generated to compensate them. So, we end up having a compensation file per each
interferential group measured, contrary to the single one generated by the traditional calibration.
The procedure is easily scalable by adding extra interferential patterns to the target plot, which
translates into an increase of the compensation’s resolution. With that, the calibration is finished.
When printing a user plot, the printing pipeline will process each of the areas of the image
using its corresponding alignment file and therefore generating a drop behavior that adapts
dynamically to the cross-web alignment needed along the media advance. In Figure 5 we depict
such behavior.

3

Conclusion

In this article we have described an automatic calibration process that checks and corrects
cross-axis instability defects along the whole media advance axis. Integrating and running this
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Figure 5: Representation of how the different alignments are applied
procedure into a printer ensures a proper image quality along the whole plot length. Moreover, the unattended nature of this calibration makes it simple enough to be performed by a
regular user and at any time in which the printer may have suffered a noticeable image quality
degradation.
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